Experimental ischemic brain edema: morphological and magnetic resonance imaging findings.
Magnetic resonance (MR) imaging is a powerful tool for detecting and characterizing ischemic edema, a serious complication of ischemic cerebrovascular disorders. In this article the authors investigate the relationships between MR imaging findings and structural/ultrastructural changes in ischemic brain edema by using various animal models of experimental cerebral ischemia. The authors observed the following: 1) Ischemic edema was detectable by diffusion weighted MR imaging as early as 15 minutes after the onset of vascular occlusion. A decrease in the apparent diffusion coefficient (ADC) corresponded to the early cellular/cytotoxic type of brain edema and the decrease was proportionate to the degree of intracellular water accumulation. 2) Postischemic transient normalization of the ADC after the initial decrease did not signify histological recovery but rather slowly progressing infarction. 3) Histological degradation of postischemic tissue correlated with the decrease in tissue elasticity and the magnetization transfer ratio. 4) Transient cytotoxic edema localized in the substantia nigra preceding neuronal death was detectable on MR images after ipsilateral striatal infarction. Thus, MR imaging is a powerful tool for detecting and characterizing brain edema associated with ischemic stroke.